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Climate Change Assessment (IPCC -
WGII Summary for Policy Makers)
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Projected Average Annual Surface
Temperature (IPCC AR5 SPM, 2014)
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Photo credit NOAA. (http://
marinesciencetoday.com)
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What do we expectm the—Beﬁﬁg Sea
and Arctic? — See IPCC-WG4—

~»+|ncreased ocean temperature

. *Increased stratification of Arctic Ocean and the SE
Bering Sea in summer
“» Reduced sea ice extentin-Aretic-Ocean in summer

» Reduced winter sea ice extent and reduced cold pool—__
extent in summer in the Bering Sea

* Changes in timing of sea ice breakup and set-up
<“Changes in bio-chemical properties of Arctic Ocean
- 'and easfern Bering Sea (including ocean acidification)

« Changes.in the size distribution and abundance of
elected phytoplankton and zooplankton
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Projected EBS July bottom temperatures in SE Bering Sea ( Al Hermann JISAO)
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National Climate Assessment 2014

1. Vulnerability assessments

2. Evidence for past response and agreement
based on literature

3. Projected response based on existing
models and conceptual models

4. Prototype Management Strategy Evaluations

(MSE), initial model inter-comparisons, and

skill assessments

Operationalized
Projection

Assessment Framework

Model Selection

Skill assessment, Model
Intercomparison, prototype MSE

Mechanistic Understanding of bio-physical linkages
Prototype coupled - biophysical models

Multi-investigator, Interdisciplinary
Integrated Research Program

Data Access Conceptual Indicator Based Integrated
Portals Models Ecosystems Assessments

Secure Core Ocean/Ecosystem Retrospective Statistical Analysis
Monitoring and Observation Network Graduate Student Funding/Post-docs

JOINT CLIMATE SCIENCE PROGRAM

Deliverables listed in RED
Funding request listed in BLACK
-
4 Tmnn "@

NS/ | NOAAFISHERIES

o,
gt ox



What do we expect

Tannercrab

in the future? — Fish and Crab =~
- Shifts in spatial distribution of some stocks (IPCCWGII = W—QW
Chap 30; Poloczanska et al. 2013). EEEEEziiziaRaERaEinizas
« Shifts in phenology of some stocks (match-mis-match). Fertilization Years 1961-2007
« Shifts in production of some stocks (winners and losers). ===
« Some stocks may encounter habitats outside of current BS Walleye Pollock
tolerances (esp. Ocean Acidification) (Portner 2010). o

 Changing vital rates (growth, mortality, maturity schedules) % FYM,E
B

(Neuheimer and Grenkjaer 2012). 5 ;gamw
« Shifts in species interactions (predator-prey, competition). o

« Cumulative effects may impact ecosystem structure and CEEEEIELELLEPTHS
function in some regions. B¥hateye Polock
 Changes will occur within an environment influenced by

multiple stressors.

 Expect regional differences.
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Ecosystem context: Larsen et al. 2014

“The physical, biological, and
socloeconomic impacts of climate
change in the Arctic have to be seen 1n
the context of often interconnected
factors that include not only
environmental changes caused by
drivers other than climate change but
also demography, culture, and economic
development.”

sﬁ NOAA FISHERIES http ://ipCC-WgZ g'OV/ARS/



Future Fisheries
* Demand for protein
* World markets
* Range expansion to north uncertain
* Infra-structure
 Bio-economic considerations (fuel, risk)
» Sustainable fisheries — Ecosystem Based Fisheries Management
“International cooperation
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Photo Credit: Sam Zmolek; NOAA Fis,he.r.iés—Photo of
_Dutch.Harbor-Alaska




Earth System Models Regional Models

Dynamic . Crangua

Fishing — elevation
of variability in
blology of species
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e :
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2019 — Multi-model projections from
common suite of climate scenarios

for large marine ecosystems

NMES, ICES, PICES workshop April 2014 expected improvements
to GCMs and Earth System Models.
March 2015 3@ Effects of Climate Change on the World’s Oceans
Symposium
August 2015 ICES/PICES workshop
Select suite of species/fisheries for assessment of fish and
fishers response projections.

Select suite of future fishing scenarios (harvest strategies;
aquaculture; market forces; capture technologies, technical
interactions )

Select suites of models for comparative studies

Treatment of uncertainty — draw inference from simpler
models?

: Agree on strategies to address boundary issues
¥\ NOAAFISHERIES
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NMFS Webinar
Marine Ecosystems: Forecasting and Projecting Health and Resource Availability  pecember 2, 2014

Summary

 Within NOAA: Prepare for next assessment cycle, strive to
provide quantitative projections of climate impacts by 2019.

« Within the US: Strengthen collaborations between global
ocean / climate modelers and fisheries modelers to develop
agreed upon scenarios for quantitative projections. Provide
multi-model approaches for 2019

* Internationally: Partner with international institutions to
develop a coordinated projection modeling effort.

*Within NOAA.: Use short-term ocean forecasts to enhance
monitoring during anomalous events. Continue to explore and
test mechanisms through short-term projections and skill
assessment.
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2014-2015 warm anomaly
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Initial conditions: 9Nov2014—18Nov2014
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(a) Northern Sea Route

Arctic Sea Routes

g

Navigation season (days)
g

100 -'-..... - : LT 'l-“'....
- = Navigation season
50 length from
.- satellite data
—— . eation
length estimated
T T T T T T T T from all analyzed
1985 2000 2015 2030 2045 2060 2075 2090 models
Inter-model
(b) Northwest Passage standard
deviations
= 200
[ we Nawigation season
= length estimated
a from “best” models
o
& ==== Intermodel
-3 150 Lam=" standard
® amn® deviations
o - ---..-.--I'l.'
3 L L .
! e
100 )
Ll
FUPLLLL S L] Ll Tl ] wmt a - - g
m | - -. Ll
o' T T T T T T T
1985 2000 2015 2030 2045 2060 2075 2090

Figure 28-4 | Projected duration of the navigation period (days) over the Northwest Passage and Northem Sea Route (Khon et al, 2010).



